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Chapter Eight

The Costs of Recycling
and Composting

Overview
This chapter evaluates the costs of 30 diverse

recycling and composting programs. The first
section presents capital and operating and
maintenance cost data. The second section
examines the effect of program design on costs, and
in the third section, we draw upon the experience
of these 30 communities to offer suggestions on
how communities can reduce the costs of materials
recovery. The final section briefly compares
communities’ materials recovery operating costs to
the costs they incur for refuse collection and
disposal.1

Capital and Operating and
Maintenance Costs

Communities incur two types of costs when
implementing a materials recovery program:
capital costs and operating and maintenance (O&M)
costs.

Capital costs are one-time expenditures
including equipment (e.g., vehicles, household
storage containers, conveyors, crushers, and balers),
land, and building construction and improvements.
Capital costs can be accounted for as one-time
expenses or amortized over the lifetime of the
equipment.

Table 8.1 lists the total capital investment in
recycling and composting made by each
jurisdiction. Capital costs that were picked up by
public agencies outside the jurisdiction, or by the
private sector, are not included in this study. Also
excluded is any equipment donated or owned
before the initiation of recycling and/or composting
programs. While we recognize that previously
owned equipment is an asset, which can be sold
for cash, used for its original purpose, or used for
recycling, the difficult and somewhat arbitrary task
of placing an accurate dollar value on older

equipment was beyond the scope of this report. In
addition, by excluding the value of previously
owned equipment, capital costs figures reflect the
benefit communities reap when they avoid
purchasing new equipment to start recycling
programs. By using previously owned equipment,
communities can recover materials without the cash
outlay to purchase this equipment new.
Communities doing this are benefiting from
reduced cash requirements as compared to
communities choosing to purchase new or
additional equipment. (See Integrating Materials
Recovery Into Solid Waste Systems, page 140.) All
the capital cost figures in Table 8.1 are expressed
in 1990 dollars and represent the costs incurred
only by the documented community. Table 8.2
lists capital costs on a ton-per-day recovered basis,
which, in cases where complete costs are given,
allows for comparison of capital investments both
within our sample, and between our communities
and communities employing other solid waste
management options. Table 8.3 lists annualized
capital costs per ton of materials recovered.2 Tables
8.4 through 8.7 present capital cost data broken
down into recycling collection and processing and
into yard waste collection and composting, and
indicate for each of these categories what these
costs include and what, if any, other equipment is
used for which the jurisdiction did not have a cash
outlay. (Table 8.17, presented later in the chapter,
lists the capital costs of intermediate processing
facilities.)

Annual O&M costs are ongoing expenses that
include such items as equipment leasing and
maintenance, utilities, labor, administrative
expenses, licenses, supplies, insurance, residue
disposal, marketing fees, contract fees, and publicity
programs. In this study, materials recovery O&M
costs are broken down into four basic categories:
collection, processing and marketing,
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Table 8.1. Communities' capital costs for recycling and composting, in constant 1990 dollars (a). Community. Collection. Recycling capital costs processing. Subtotal. Collection. composting capital co

Austin, TX; Berkeley, CA; Berlin Townhip, NJ; Boulder, CO; Bowdoinham, ME; Columbia, MO; Dakota County, MN; Fennimoe, WI; King County, WA; La Crescent, MN; Lafayette, LA; Lincoln, NE; Lincoln Park, NJ
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Community, collection, recycling procesing, subtotal, collection, composting processing, subtotal, total collection, total processing, total materials recovery

Table 8.2
Capital Costs Per TPD Recovered, in Constant 1990 Dollars
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Table 8.4. Communities' capital and o&m costs for collecting recyclables.  Community. Annual tonnage(a). Households served. Per ton o&m cost (b), Capital costs (1990 $). Description. Capital costs cov

costs



Lincoln Park, NJ; Mecklenburg Co., NC; Monroe, WI; Naperville, IL; Newark, NJ

Capital costs include a dump truck (shared with composting), one roll-off truck, 11 roll-off containers, lumber and metal beams, one hydraulic tailgate, and three self-dumping hoppers, but exclude one

Capital costs cover one recycling vehicle used to pick up four different recyclable materials collected on alternative weeks, but exclude a packer truck used to collect commercial corrugated cardboard

Capital costs are incurred by the private haulers contracted for curbside collection. The City incurs O&M and some capital costs for materials collected at the transfer station. Collection O&M costs c

Perkasie, PA; Peterborough, NH; Philadelphia, PA; Portland, OR; Providence, RI; San Francisco, CA; Seattle, WA

costs

Table 8.4. Communities' capital and O&M costs for collecting recyclables (cont.) Community. Annual tonnage. Households served. Per ton O&M cost. Capital costs (1990 $) description.



costs Table 8.4. Communities capital and o&m costs for collecting recyclables (cont.) Community. Annual tonnage. households served. per ton o&m cost. capital costs (1990$). Description. No capital costs are



Table 8.5. Communities' capital and O&M costs for processing recyclables. Processing capital and O&M costs are incurred by the private sector. Capital costs cover a horizontal baler, four forklifts (i

costs



costs

Table 8.5. Communities' capital and O&M costs for processing recyclables (cont.). Community. Annual tonnage. per ton O&M cost. capital costs (1990$). Description. The city incurred no capital costs. O



costs

2,526

Notes: a-tonnage given above represents the annual tonnage processed that the costs cover in the base year, and do not necessarily represent the total amount of materials processed by either the commu

The private sector incurs all capital and O&M costs. Two contracted companies incur capital costs. O&M costs cover the contract fees, which in turn cover both collection and processing. The City incur

Communities’

Per Ton
Annual O&M

Community Tonnage Cost

Capital and

Capital
Costs

(1991 $)

Table 8.5
O&M Costs for Processing Recyclables

Description

(cont.)

San Francisco, CA

Seattle, WA

Sonoma County, CA

Takoma Park, MD

Upper Township, NJ

Wapakoneta, OH

West Linn, OR

West Palm Beach, FL

NA

53,775

4,063

1,270

2,527

1,369

51

$0

NA (h)

NA

$15

$0 (i)

NA

NA (j)

$0 (k)

$0

$0

$0

$0

$0

$4,800

$15,590

$0



Table 8.6.Communities' capital and O&M costs for collecting yard wastes. Community. annual tonnage. households served. per ton O&M costs. capital costs (1990 $). Description. Capital costs are not ava



Capital costs cover two vacuums and a dump truck used 30 percent of the time. O&M costs cover two-person City crews to collect bagged leaves and grass clippings at least two times per month in April, 

Table 8.6
Communities’ Capital and O&M Costs for Collecting Yard Waste (cont.)

House- Per Ton Capital
Annual holds O&M Costs

Community Tonnage Served Costs (1990$) Description

Lincoln Park, NJ

Mecklenburg Co., NC

Monroe, WI

Naperville, IL

Newark,NJ

Perkasie, PA

Peterborough, NH

Philadelphia, PA

Portland, OR

Providence, RI

San Francisco, CA

Seattle, WA

2,387 (g) $16 $18,094

N A N A

417 3,900

4,901 24,500

7,435

654

0

1,571

411

0

172

36,781

NA $22,595

$67 $8,790

$77 (h) $243,060

NA $10 $0

3,500 $36 NA

0 -- --

45,000 NA NA

NA $0 $0

0 -- --

NA $35 $0

94,805 $65 (i) $0



Table 8.6. Communities' capital and O&M costs for collecting yard waste (cont.) Community. annual tonnage. households served. per ton O&M costs. capital costs (1990 $) Description. The county does not



(b)

Capital costs cover a windrow turner, a front-end loader, a conveyor and screens. O&M costs cover a municipal high-technology co-composting site, temperature testing, turning rows 2 times per week, an

Table 8.7
Communities’ Capital and O&M Costs for Composting

O&M Capital
Annual Per Ton Costs

Community Tonnage Costs (1990 $) Description
(a)

Austin, TX

Berkeley, CA

Berlin Township,
NJ

Boulder, CO

Bowdoinham, ME

Columbia, MO

Dakota County,
MN

Fennimore, WI

King County, WA

La Crescent, MN

Lafayette, LA

Lincoln, NE

Lincoln Park, NJ

1,372

1,600

2,339

2,250

8

NA

11,061

169

2,023

144

2,211

2,302

2,387

$56

$24.75 (C)

$2

NA

NA

NA

$33

$13

$25 (C)

$12 (d)

$17 (e)

$14

$3

$288,455

$0

$13,239

$375

$0

NA

$0

$0

$0

$24,153

$190,000

$90,208

$19,488



Tablr 8.7. Communities' capital and O&M costs for composting (cont.). community. annual tonnage. O&M per ton costs. capital costs (1990 $). Description. Capital costs cover a pick-up truck, a tun gri



Notes: a-tonnage given above represents the annual tonnage composted that the costs cover in the base year, and do not necessarily represent the total amount composted by either community or compostin

Table 8.7
Communities’ Capital and O&M Costs for Composting (Cont.)

O&M Capital
Annual Per Ton Costs

Community Tonnage Costs (1990 $) Description

Takoma Park, MD 1,206 $2

Upper Township, 884
NJ

$12

Wapakoneta, OH 455 NA

West Linn, OR 1,552 $31 (f)

West Palm Beach, 12,404
FL

$0

Key:
cy = cubic yard NA = Not Available - = Not Applicable

$9,000

$1,410

$0

$70,595

$0

Capital costs cover a backhoe (20 percent use) end exclude a wood chipper. O&M costs cover the low-technology
composting of fall leaves. Bagged leaves and grass clippings are taken to a medium-technology County composting

cfacility and tipped at no charge.

Capital costs cover a chipper (10 percent use) but exclude a front-end loader, screen-all, and tub grinder used at the
medium-technology County composting site. O&M costs cover tipping fees charged by the County for brush and wood
waste. Leaves and grass clippings are tipped for free. The municipality does not incur any costs. No composting was
done in the base year.

In the base year, the municipality rented a manure spreader to land-apply some the organic matter. This cost is
included in its $45/ton O&M cost for collection and processing.

Capital costs cover composting equipment, land improvements, and a tub grinder/power unit. O&M costs cover
grinding wood material and windrowing and turning yard waste every 6 weeks at the medium-technology municipa site.l

The City incurs no costs. Yard waste and Christmas trees are delivered to a County composting site free of charge.
composting costs the County about $20 per ton.



waste prevention, recycling, and composting options: lessons from 3Table 8.8. Communities' materials recovery operating & maintenance costs (recycling and composting combined). Community. Colelction. Processing. Subtotal Coll & Proc. Admin. Educ/Pub. Total materials costs
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Key: na=not available. Notes: This table represents costs incurred by the local jurisdiction only. See tables 8.4 and 8.5 for descriptions of what costs include and exclude. a-a small portion of these

costs

austin, tx. berkeley, ca. berlin township, nj. boulder, co. bowdoinham, me. columbia, mo. dakota county, mn. fennimore, wi. king county, wa. la creacent, mn. lafayette, la. lincoln, ne. lincoln park, 

community. year data collected. collection. processing. coll & proc. admin. educ/pub. subtotal

table 8.9. communities' recycling operating & maintenance costs



Table 8.10. Communities' composting operating & maintenance costs. Community. Year data collected. Collection. Processing. Coll & Proc. Admin. Educ/Pub. Subtotal. Austin, TX. Berkeley, CA. Berlin Town

costs
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austin, tx. berkeley, ca. berlin township, nj. boulder, co. bowdoinham, me. columbia, mo. dakota county, mn. fennimore, wi. king county, wa. la crescent, mn. lafayette, la. lincoln, ne. lincoln park, 

table 8.11. communities combined per ton o & m costs for recycling and composting. community. collection. processing. subtotal coll & proc. admin. educ/pub. total materials recovery. gross. revenue. n

costs

Key: Admin=administration, coll=collection, educ=education, na=not available, o&m=operatine and maintenance, proc=processing, pub=publicity, --=not applicable. Notes: per ton costs reflect average ann



Table 8.12. Combined per ton recycling and composting costs (annualized capital and O&M). Community. Recycling capital. O&M. Gross. Composting capital. O&M. Gross. Total materials recovery capital. O&

costs
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costs

administration, and education/publicity. Most
O&M costs vary with the amount of material
recovered and labor hours spent. Some O&M costs,
such as insurance fees, heating costs, and publicity
costs, remain fixed despite the volume of material
handled. Tables 8.8 through 8.10 present annual
total gross O&M costs incurred by each jurisdiction
for recycling, composting, and total materials
recovery, including the costs for publicity and
educat ion programs and for  program
administration and overhead. These tables exclude
expenditures by public agencies other than the
community documented, as well as the value of
any volunteer labor.3 Tables 8.4, 8.5, 8.6, 8.7, and
8.11 list per ton gross O&M costs for recycling
collection and processing and for yard waste
collection and composting, and indicate for each of
these categories what these costs include. Total
gross and net O&M costs for recycling and
composting are presented in Table 8.11.4 (Recycling
and composting costs include marketing costs, but
they should also take into account revenues from
the sale of materials. For comparative purposes we
generally use gross costs and thus exclude the effect
of higher sales prices, on average, for scrap
materials on the coasts than in the Midwest. Net
costs for these programs are often significantly
lower when revenues are factored in.)

Table 8.12 lists total materials recovery costs
(composting and recycling costs combined),
including annualized capital costs and O&M.
Capital costs typically comprise a small percentage
of total costs. Traditionally, community recycling
systems do not have large fixed investments, and,
as a result, are able to respond to near-term
changes in their operating environment (e.g.,
changes in the amount or composition of the waste
stream, better processing technologies, more
rigorous environmental standards). As indicated
in Table 8.17, some recycling systems have recently
become more capital-intensive.

We have made every effort to use a uniform
methodology for documenting and assessing costs.
Yet, due to the difficulty in gathering reliable and
consistent cost information, the figures presented in
this chapter do have some limitations. The
observations made are not based on rigorous
statistical data. In addition, the costs documented
focus on the costs incurred by the local government
or community studied. All the costs being incurred

by all the parties involved in recycling and
composting are not necessarily reflected in the
figures presented here. (The notes at the end of
each table help clarify what costs are excluded, as
do Tables 8.4 through 8.7.) While costs incurred
by the private sector are not documented in this
report, Table 8.16 does list gross operating costs by
all the public sector parties involved in curbside
recycling activities. Private sector recovery
enterprises operate as businesses and cover their
costs through the fees they charge and the materials
revenues they receive. (If private recycling
processors or composers do not charge local,
county, or state governments for handling
materials, these operators’ costs are typically being
covered by materials revenues, not by the
taxpayer.) Readers interested in undertaking their
own cost analysis should review the raw cost data
as reported in In-Depth Studies of Recycling and
Composting Programs: Designs, Costs, Results.

The Effect of Program Design on Costs
Tables 8.1 through 8.12 indicate that capital and

O&M costs vary widely from community to
community. O&M costs (excluding revenues) for
recycling range from $9 per ton in Wapakoneta to
$162 per ton in West Palm Beach. O&M costs for
yard waste collection and composting range from
$9 per ton in Berlin Township to $l09 per ton in
Lafayette. The capital investment made per ton-
per-day recovered also varies widely. Newark has
invested only $1,420 for every ton-per-day it
recycles, while Fennimore has invested $104,400.
Fennimore made the lowest investment in yard
waste collection and composting equipment at
$4,800 per ton-per-day composted, while Austin
made the largest at $54,660.5

Why do reported materials recovery costs vary
so much? How can communities avoid incurring
high costs? By answering the former question, we
can also address the latter.

Evaluating the economics of community
materials recovery programs is a challenging task.
Reliable and consistent data are often lacking.
Publicly funded programs may underestimate their
costs by including large volunteer efforts or
excluding expenditures made by other public
agencies, while private operations’ data are often



costs

Chart 8.1. Gross O&M costs per ton recovered. Note: This chart does not include communities for which total costs were unavailable. "Other" includes administration, education, publicity, and costs tha

unavailable for public scrutiny. Collection and       collection. While curbside collection is critical to
processing systems vary widely from one
community to the next. Each system collects
different types and amounts of materials, requires
distinct set-out procedures, utilizes different
vehicles and crew sizes, and employs different
processing techniques. Moreover, programs differ
as to service provider. Some use public crews to
collect materials, others contract with private
haulers for collection. While there is no simple
formula for determining which system is more
advantageous, this section will examine the
relationships between different program types and
costs.

Drop-off Versus Curbside Collection
As we discussed in Chapter 5, there are two

basic strategies for collecting recyclable and
compostable materials: drop-off and curbside

maximizing participation and therefore recovery
levels, drop-off is cheaper. Chart 8.1 graphs gross
O&M costs per ton of material recovered. Charts
8.2a and 8.2b graph gross O&M costs for collection
and processing of recyclables and compostables,
respectively. In comprehensive curbside programs,
collection accounts for most of the total O&M costs.
The six communities whose costs in Charts 8.1 and
8.2 largely represent drop-off programs--Sonorna
County, Lincoln, Lincoln Park, Peterborough,
Wapakoneta, and West Linn--are those with very
low per ton collection costs.6 While Bowdoinham
is also largely a drop-off program, its expensive
processing costs ($124 per ton) elevate the total cost
of the program. The small throughput at its
processing facility accounts for this high per ton
processing cost.

Drop-off can work as a primary collection
strategy in communities in which residents self-haul
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Table 8.13. communities' total recycling costs (annualized capital and o&m). Annualized capital cost ($/ton). O&M cost ($/ton). Gross cost ($/tom). revenue ($/ton). Net ($/ton). Collector. Set-out col

costs

refuse to disposal sites. In 1990 Peterborough, a material at curbside. Sonoma County contracts with
small rural New England town, recycled 42
percent of its residential waste at its drop-off site,
incurring an O&M cost of $45 per ton for collection
and processing (see Tables 8.4, 8.5, and 8.11).

Drop-off collection supplements curbside
collection in a number of communities. By
enabling residents and/or business establishments
to drop off their recyclable or compostable
materials throughout the week, and by accepting
materials not collected at curbside, drop-off
collection not only reduces total per ton program
costs but also can increase the overall tonnage of
material collected. In West Linn, 36 percent of the
materials recovered in 1990 were collected and
marketed through the City’s drop-off center at an
O&M cost of $31 per ton (see Tables 8.4 and 8.11).
In contrast to these costs, the City’s private hauler
reports incurring $114 per ton to collect recyclable

nonprofit and for-profit recycling companies to
operate drop-off sites at disposal facilities. In FY
1990 these contracts cost the County $12 for every
ton recycled (see Tables 8.4 and 8.11).

Philadelphia’s Block Comer Program is another
effective and inexpensive recycling system. In 1990
recyclables were collected from 10 block corner
neighborhoods at an estimated cost of $58 per ton—
one-third the cost of the City’s curbside program.
Revenues from the material sales are returned to the
community and used to fund neighborhood projects.

Service Provider: Public Versus Private
Either the public sector, the private sector, or

some combination of the two can undertake
collection and processing services for recyclables
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Chart 8.2a. Recycling Collection and Processing O&M Costs. Chart 8.2b. Composting Collection and Processing O&M Costs

costs

and yard waste. A little
over one-third of our 30
communities use public
crews to collect
recyclables; another
third contract with
private haulers to
provide this service; and
in the remainder private
haulers provide this
service independent of
the  publ ic  sector .
Arrangements for yard
waste collection service
vary similarly. Table
8.13 lists communities’
total capital and O&M
costs for recycling
organized by service
provider.

As Table 8.13
indicates, costs vary
widely for systems with
both public and
contracted haulers.7 The
net recycling costs
(including collection,
processing, administra-
tion, education, and
annualized capital costs)
of  programs with
contracted collection
service range from $56
per ton in Seattle to
$125 per ton in
Lafayette. 8 The City of
Newark, which relies
primarily on contracted
service, incurred a net
cost of $141 per ton of
material recycled.
Communities using
public collection crews
incur net total costs
ranging from $57 per
ton in Berlin Township,
New Jersey to $307 per
ton in Philadelphia.9

The two least expensive
programs (Wapakoneta
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costs

and Peterborough) are publicly run drop-off
programs. The least expensive curbside program is
Seattle’s, a contract system.10 The next least
expensive curbside program is Berlin Township’s,
a publicly run system.

There are financial advantages and disadvan-
tages to each system. (See Table 8.14.) Commun-
ities with contracted recycling programs incur
fewer capital outlays than do communities that

Within our 30 communities, the average crew size
per collection vehicle is 2.4 people for public
collection programs and 1.8 people for private
collection. In some cases larger crews increase
costs, but in other cases they do not. Although
labor costs do make up a large portion of O&M
costs, total labor costs depend not on the number
of crew members per vehicle but on total labor
hours required. Larger crews may get the job done
more quickly. For instance, the Naperville Area

provide service. By contracting out collection,    Recycling Center switched from two- to three-
communities also re-
lieve themselves of the
responsibility of coor-
dinating the logistics
of collection, which
may lower their ad-
ministrative and over-
head costs. Yet con-
tractors may pass on
these costs and the
cost of their equip-
ment in the fees they
charge. As listed in
Table 8.11, many of
the communities with
the highest per ton
administrative costs
(over $14 per ton) are
those with publicly
run systems. How-
ever, communities
contracting out service
usually do not receive
the revenue from ma-
terial sales (which may
be of greater concern
when secondary mate-
rial prices rise). As
indicated in Table
8.13, revenue earned
from the sale of mate-
rials can substantially
lower the per ton costs
of publicly run materi-
als recovery programs.

There is some
difference between
public and private
service providers in
regard to crew size.

Table 8.14
Advantages and Disadvantages of

Public and Private Service Providers

Public Private/Contracted

Collection Municipalities directly control the Municipalities can control the number and types
number and types of materials of materials targeted through contracts.
targeted. However, if contracts are not up for renegotiation,

municipalities may not have this flexibility.

Municipalities do not need to oversee the
logistics of collection, which will reduce
administrative overhead.

Processing Municipalities incur costs of Municipalities do not need to oversee the logistics
processing and are responsible of processing, which minimizes
for finding markets, unless administrative overhead.
counties or state agencies
provide this service. Municipalities often pay no costs for

delivering materials to private processing
centers. They may have to pay a tipping
fee or they may even be paid revenue.

Marketing Municipalities retain direct Municipalities may have less control over the
control of the materials and choice of end markets. (Contracts may
how these are marketed. stipulate market preferences.)

Municipalities retain control of the Municipalities avoid the responsibility of
materials revenue. securing markets thus avoiding the potential

need to store materials until markets open up.

Relying on private processors/contractors
can ease the effect of market fluctuations
on smaller communities’ budget.

Efficiency Municipal employees may not Private sector may provide more efficient
be as efficient due to lack of services due to profit incentive.
profit incentive. (Time
incentives may alter this.)

Labor Public crews tend to be larger Private crews tend to be smaller than
than private crews. public crews.

Financing Municipalities may have better Municipalities do not need to incur capital
access to more capital to costs for equipment. However, contractors
purchase equipment. may pass these costs on in the fees they charge.

Other Communities may have the Communities can negotiate flexibility
opportunity and ability to more fully into their contracts.
integrate recycling programs into
their solid waste management system Ccmmunity-based recycling businesses
rather than having recycling as an provide benefits to tte community beyond
add-on cost to the system. recycling collection and processing services.
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costs

1

person crews to speed curbside collection of
materials and to minimize overtime pay. The City
of Philadelphia, which has the highest reported per
ton O&M curbside collection cost in our sample,
utilizes three crew members per vehicle. The City
asserts that reducing crew size would not increase
route efficiency. (Due to the high population
density of Philadelphia, the City claims that
recyclables are loaded more rapidly when the
driver remains on board and two additional crew
members follow behind to load materials.) The
City does agree that reducing crew size from three
to two in less dense regions, which represent
approximately 10 to 20 percent of the City, would
lower costs. In addition, the City is working to
increase the operating efficiency of its crews.

Whether collection is private or public,
municipalities have the opportunity to restructure
their overall solid waste management system by
shifting crews or vehicles from refuse collection to
materials recovery or by encouraging their
contractors to do so. Flexible contracts that allow
restructuring are more attractive than fixed
contracts, which do not allow the community to
shirt personnel and equipment to other tasks.
Perkasie, Pennsylvania and Takoma Park, Maryland
replaced their second weekly trash collection day
with recycling collection, using the same municipal
crews to collect trash and recyclables. In an effort
to encourage integration of recycling and refuse
collection, Newark has requested that its new
contracted hauler, servicing one-third of
collect both refuse and recyclables.

Segregated Versus Commingled
Collection and Processing

the City,

Curbside set-out and collection methods vary
widely from community to community. (See Table
5.6 in Chapter 5.) Communities design their set-
out and collection methods to fit existing or
planned processing systems, which in turn are
designed to meet the material specifications
stipulated by end users. Overall O&M and capital
costs depend on both collection and processing
strategies. There are trade-offs between capital
investments and operating costs, and between
collection costs and processing costs. A community
may have an expensive collection system but an
inexpensive processing system, which may translate

to an inexpensive recycling program overall, or vice
versa. For example, a collection system in which
materials are sorted en route may obviate the need
for a processing facility or may only require one
with minimal processing equipment. Expensive
equipment may reduce labor requirements and thus
operating costs. However, the higher the capital
costs, the larger the debt a community generally
has to assume.

The reject rate, which results primarily
from excessive glass breakage, at high-
technology facilities can have a direct
effect on recovery rates and costs.

The number and types of materials targeted for
collection, the type of processing system available,
market specifications for sale of the material, and
level of service desired (customer convenience),
often dictate the nature of set-out and collection.
Over one-third of the 27 communities with curbside
collection programs utilize some form of segregated
set-out, with the number of sorts varying from
three to eight.11 (In this report, segregated systems
are defined as those in which residents are
requested to separate their glass from their metal
food and beverage containers.) In other programs,
residents are allowed to commingle at least some
materials, which are sorted either en route (partially
or completely) or at processing facilities.

Co-collection systems, in which source-
separated materials are collected at the same time
and with the same vehicle as refuse, may offer
communities the opportunity to reduce recycling
collection costs by eliminating the need for separate
recycling vehicles, crews, and routes. A number
of communities have tried these systems with
mixed results. (See side bar, p. 138.) A promising
type of co-collection is the “wet/dry” system—
which has demonstrated potential to achieve high
diversion rates. In wet/dry systems, dry
recyclables are segregated at set-out from wet
organic and compostable materials; these are
segregated from any remaining refuse, and all three
are collected either in the same vehicle or in
different vehicles. See Chapter 5 and Appendix E
for further discussion on wet/dry collection.
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Table 8.15
Advantages and Disadvantages Between Commingled and Segregated

Set-Out and Collection Systems

Commingled Segregated

O&M Cost The O&M cost to collect commingled The O&M cost may be more due to the
recyclables may be less since there slower speed of collection since there
are usually only two different can be many different containers or
containers or bags to pick up, but bags to pick up, but processing costs
processing costs may be higher. may be lower or avoided altogether.
Collection costs will increase if
processing center is located far away.

Capital Cost The capital cost for collection may be Capital cost for collection may be
less because specialized recycling higher if specialized recycling vehicles
vehicles are not needed. or several different vehicles are used.

Processing facilities may be more Processing facilities will not need as
expensive to build since more sorting much sorting equipment.
equipment may be needed.

Reject Rate Materials entering the processing Segregated materials entering the processing
facility are rejected (average 7 percent facility have a lower reject rate
with a range of 0.5-16 percent). (average 1.2 percent with a range of 0-4 percent).

Revenue Materials may be more contaminated Materials may be higher quality and
resulting in a lower market value. have a higher market value.

Labor Less labor is required for collection. More labor may be needed for processing.

More time is needed for crew to load Less labor may be needed for processing.
recyclables into collection vehicle.

Of our 30 communities, two--Bowdoinham and        sort glass. In Fennimore and La Crescent, collection
Lincoln--have used co-collection. In the small rural
town of Bowdoinham, a private hauler collects clear
bags of recyclables and clear bags of refuse in a
pick-up truck. In Lincoln two private haulers
retrofitted their packer trucks with bins for
collecting aluminum and newspapers. As the
private sector operates both these programs, costs
are not available.

The other 25 communities with curbside
collection systems collect either commingled or
segregated recyclables using dedicated recycling
vehicles. Communities within our sample that
utilize segregated collection systems are primarily
suburban or rural. In Naperville, Columbia,
Portland, and West Linn, residents set out their
recyclables completely segregated, and even color-

crews color-sort glass. The programs in Berkeley,
Boulder, and Perkasie can also be considered
segregated collection systems. The majority of the
communities in this study, including many of the
largest cities such as Providence, San Francisco,
Charlotte (Mecklenburg County), Philadelphia, and
Seattle, utilize commingled collection systems. The
propensity of larger communities to select
commingled systems may be attributed to the
desire to speed collection; the desire to increase
program participation through convenient set-out
methods; the ability to support large, capital
intensive processing centers to sort recyclables; and
the ability to realize low operating costs as a result
of the economies of scale of these centers.



waste prevention, recycling, and composting options: lessons from 30 US communities

costs

There are advantages and disadvantages to
both commingled and more segregated set-out and
collection methods, as outlined in Table 8.15.
Commingled systems allow crews to collect
materials faster than segregated systems. Greater
collection efficiency translates into lower collection
costs. (It also might mean less capital cost
investment in collection equipment because
communities might be able to use existing collection
vehicles and need fewer trucks.) Processing costs
may be higher than those incurred by more
segregated systems, and depend on scale of
processing facility and equipment and labor
requirements. If commingled materials are sorted
at a central sorting facility, the community may
benefit from low operating costs that economies of
scale provide. Systems with highly segregated set-
out and those that require workers to do additional
sorting on the collection route can be expected to
have higher collection costs due to the increased
time needed to load the different materials. This
higher collection cost may be offset by lower
processing costs and lower materials reject rates,
which lead to lower disposal costs. (The costs of
collection in Fennimore and Columbia, however,
indicate that segregated collection systems do not
necessarily have high costs. Operating and
maintenance costs for collection in these
communities, where public crews color-sort glass
en route, are $39 and $49 per ton, respectively.)

Table 8.16 lists per ton O&M collection and
processing costs incurred by the public sector
including the community itself, the County, and the
State if applicable. (As mentioned earlier, previous
tables list only communities’ direct costs.) Costs
vary widely. The gross operating costs of
segregated curbside systems, including collection
and processing, range from a low of $39 per ton
in Lafayette to a high of $215 per ton in La
Crescent. Of the communities with commingled
systems, Berlin Township has the lowest O&M
collection cost at $42 per ton ($58 per ton including
processing). Philadelphia has the highest at $173
per ton ($181 per ton including processing), and
West Palm Beach has the second highest at $148
per ton ($169 per ton including processing).

Because our sample of 30 communities consists
of very different programs across the country, we
cannot effectively compare costs among them to
determine whether commingled or segregated

systems are more cost-effective. Other variables--
amount of materials collected per household, tons
per day collected and processed, labor costs, and
basis of contract fees-may have a more significant
impact on operating costs than actual set-out,
collection, and processing methods. For example,
Philadelphia’s and West Palm Beach’s high
collection costs may have something to do with the
fact that both programs collect less than 6 pounds
of recyclable material per serviced household per
week. Berlin Township, on the other hand, which
has a low collection cost, collects nearly 20 pounds
per serviced household. Both Lafayette and La
Crescent contract out recycling collection service,
and thus these costs may not be representative of
the actual operating expenses of the programs.12 La
Crescent’s high program costs can be attributed to
factors other than set-out and collection system.
These include the long distances (up to 40 miles
each way) that its contracted hauler must travel to
unload materials at the County processing center,
the relatively small amount of recyclables collected
per household, and the fact that payment to the
City’s recycling hauler (which is also the City’s
refuse hauler) is tied to the number of refuse bags
sold in the City, which may diminish the
company’s incentive to increase the amount of
recyclables collected.

Nevertheless, by looking at some individual
programs and processing facilities we can illustrate
some of the strengths and weaknesses of
commingled and more segregated systems.

Most of the facilities accepting segregated
materials have lower capital costs than those
accepting commingled materials (see Table 8.17).
The high-technology 240 ton-per-day CRInc
facility--which processes commingled recyclables--
in Montgomery County, Maryland cost $8.5 million
to construct. In contrast, the 72 ton-per-day
medium-technology processing center, which is
owned and operated by Eco-Cycle in Boulder and
processes segregated recyclables, cost $687,500 (1990
dollars) to build and equip-one third the cost per
ton-per-day of installed capacity. The two
processing facilities in Seattle provide a striking
comparison of the cost difference between high-
technology systems and low- and medium-
technology systems. The hauler serving Seattle’s
north section delivers semi-segregated recyclables
to the 300 ton-per-day Recycle America Processing



Table 8.16. Public sector curbside recycling collection and processing gross O&M costs. Lbs per serviced household per week. per ton collection cost. Public/private collection. Contract arrangement. 
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Chart 8.3. Processing faculity O&M costs and labor requirements. Costs represent the actual operating and maintenance expenses of the listed facility and are not necessarily incurred by the documented

Center, which cost an estimated $500,000. Since
recyclables are partially separated by the generators
and are collected in compartmentalized trucks, the
facility is used primarily for baling and for sorting
commingled bottles and cans. In contrast, the
Rabanco Recycling Center, to which the hauler
serving Seattle’s south section brings fully
commingled recyclables, is a 500 to 700 ton-per-day
facility that cost between $6 million and $8 million.
This facility uses a combination of conveyors,
trommel, disc screens, magnetic separation, air
classification, hand picking, and baling. The
Rabanco Recycling Center cost almost seven times
as much as the Recycle America Processing Center
on a ton-per-day of installed capacity basis.

On the other hand, because of the low
throughput of many of the facilities processing
segregated recyclables, these systems often have
higher capital costs per ton-per-day of installed
capacity than the typically larger commingled
facilities. Fennimore, for example, which has
relatively low collection costs, has relatively high
processing costs at $83 per ton. Two factors
contribute to Fennimore’s high per ton operating

costs: only 1.62 tons per day are processed, and
the City’s crews must travel 42 miles to market
glass and metals. In addition, processing facilities
with small tonnage throughputs, such as those
utilized by Bowdoinham, Fennimore, and Monroe,
have much higher per ton O&M processing costs
than larger facilities (such as those in Seattle,
Providence, or Montgomery County). The amount
of manual labor used at small facilities is one
reason for their higher per ton cost. Bowdoinham
employs two workers at its 2 ton-per-day facility
(or 120 employees per 100 tons per day processed).
Large facilities can process on the order of several
hundred tons per day with high-technology
equipment and relatively few employees. For
example, the Montgomery County facility employs
9 workers per 100 tons per day processed; the
Rhode Island facility utilizes 12.5 employees per 100
tons per day processed. Chart 8.3 shows the
relationship between the number of employees per
100 tons per day processed and the O&M
processing cost. As the number of employees per
ton-per-day processed increases, so does the O&M
cost.



costs

Table 8.17. costs and characteristics of intermediate processing facilities. Community. Facility name. Distance to IPC (miles). Regional facility. Days per year in operation. Design capacity (TPD). Th



costs

Table 8.17 continued. Annual O&M cost ($/ton). Tip fee. Revenue per Ton. Revenue recipients. materials processed. reject rate. total number of employees. number of employees per 100 TPD processed. Tec
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One way to reduce materials recovery
processing costs is to deliver materials directly to
market without prior processing, and/or to perform
a minimal level of processing, such as color-sorting
glass, on the vehicle. In Berlin Township, Dakota
County, Lincoln Park, Perkasie, and Portland, some
materials are delivered directly to markets without
being processed. Berlin Township brings
newspaper and mixed paper directly to a paper
mill. Perkasie does not have a real processing
facility. Collection workers separate all glass and
aluminum at curbside, put them into a
compartmentalized trailer, and deliver them to the
pubic works yard, where vendors collect them.
Paper is collected separately and delivered directly
to markets. Because materials are sorted at the
curb or on the collection vehicle, material collected
through segregated systems require minimal to no
processing. In fact, a number of the communities
employing segregated systems, such as Naperville,
Boulder, and Perkasie, incur lower O&M processing
costs than collection costs. Processing costs are $43
per ton in Naperville, $5 per ton in Boulder, and
$10 in Perkasie.

Overall O&M and capital costs depend
on both collection and processing
strategies. There are trade-offs between
capital investments and operating costs,
and between collection costs and
processing costs.

Another way to reduce processing costs is to
take advantage of the economies of scale offered
by centralized sorting facilities. Many of the
communities utilizing commingled collection
systems rely on large County- or State-run
processing centers. (See Table 8.17.) Such facilities
usually are capital-intensive, but have relatively low
operating expenses. For example, Palm Beach
County processes West Palm Beach’s recyclables in
its new $6.3 million processing facility, which
opened in mid-1991 and is designed to process 220
tons per day. The County pays private operators
$21 per ton to run the plant.

While large capital-intensive facilities benefit
from economies of scale and thus can have lower

operating costs, the extensive machinery utilized
often results in high material breakage rates.

Providence, one of the largest cities in this
study, provides a useful example of the advantages
and disadvantages of commingled systems.
Providence pays a private hauler $105 per ton to
collect commingled recyclables, and the State
spends $32 per ton to process the material at a
high-technology processing facility operated by
New England CRInc. The 200 ton-per-day facility
cost $6 million. The facility receives an average of
$29 per processed ton in materials revenue ($33 per
marketed ton), half of which is for the sale of
aluminum. However, over 40 percent of all glass
entering the facility breaks. Broken glass is
landfilled, as is other processing residue, which is
estimated at 14 percent by weight of all material
entering the facility. If we subtract the amount
rejected at Rhode Island’s processing center,
Providence’s per ton collection costs jump from
$l05 per (collected) ton to $119 per (marketed) ton.
Operating costs for the processing facility are $37
per ton actually marketed ($32 per ton processed).
The State of Rhode Island estimates that in 1990
it incurred $1.3 million in disposal costs and lost
revenue collecting and processing glass containers
that ended up in the landfill.13

In commingled systems, material can break or
be otherwise rendered nonmarketable during
collection and processing. For example, Rhode
Island reports that approximately 20 percent of all
glass collected breaks en route while another 20
percent breaks during processing at its high-
technology facility. Seattle also reports problems
with glass breakage en route and is currently
storing a large pile of mixed glass cullet in the hope
that market opportunities will open in the future.
(In its new recycling contract, Seattle is requiring
one of its haulers, who formerly collected all
materials in one stream, to color-sort glass. This
is predicted to reduce problems with glass breakage
as well as increase the value of paper, which
sometimes had been contaminated with broken
glass slivers.) Fennimore and La Crescent, on the
other hand, deliver color-sorted material to their
processing centers and lose next to no material;
nearly all collected tonnages are marketed.

Rhode Island is examining ways to retrofit
collection vehicles (which are generally Labrie
sideloading, dual-compartmentalized vehicles),
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Chart 8.4. Public sector curbside recycling collection and processing O&M costs. Costs represent the full public sector O&M collection and processing expenses for curbside recycling.

including installation of an interior net or baffling.
Such methods have proven successful in shortening
the fall of the glass containers and providing a
plastic cushion for the glass.14

Some communities with medium- and high-
technology processing facilities, such as Cape May
County, New Jersey, have secured markets for
broken glass. Approximately 50 percent of the
glass delivered to Cape May County’s IPC is
broken by the time it reaches the facility. The
County’s arrangement with the IPC’s private
operators requires that they pay for the disposal of
residue materials if these exceed 5.5 percent of
commingled glass and cans. The operators market
broken glass to a local glassphalt manufacturing
company. In 1990 only 2.38 percent of all material
entering the facility was landfilled as residue.
Glassphalt, however, is not an optimum solution
to the glass breakage problem. Whereas clear glass
cullet was worth $42 per ton in 1991, a ton of
mixed cullet for production of glassphalt brought
in only $0 to $10.15

Collection and processing systems for
segregated recyclables result in low breakage and
reject rates. Reject rates at centers for segregated

materials range from 0 to 4 percent by weight, with
an average of a little above 1 percent. For
commingled facilities the range is 0.5 percent to 16
percent by weight, with an average of 7 percent.

Many of the communities with segregated
systems, such as Naperville, Berkeley, and Boulder,
have gained a reputation of having especially high-
quality materials. In some instances, end users
have approached these cities to purchase materials.

The Effect of Labor on Cost
The variation in the cost of materials recovery

is partially due to demographic and regional
factors. The cost of living, which determines the
average hourly wage paid to workers, varies
greatly across the country. Household density
affects the number of stops per collection route;
topography and weather can influence collection
efficiency as well as the number of crew members
required per vehicle. Even the price of gasoline,
which greatly affects transportation expenses, varies
across the country. However, the same
demographic factors that affect materials recovery
will affect refuse collection. Among these variables,
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Labor costs have the same
effect on refuse collection costs
as on recycling and
composting costs. In West
Linn, where hourly wages are
almost $15, the private hauler
spends $114 per ton (75
percent of which goes for
labor) on curbside collection of
recyclables, and $144 per ton
for refuse collection and
disposal. In Philadelphia,
collection of recyclables costs
$173 per ton, while refuse
collection and disposal cost
$170 per ton.

Regardless of hourly wage
and crew size, the key to
keeping down the costs of
materials recovery is efficient
use of labor resources. Co-
collection systems are already
proving to be one way to do
this. (See side bar on co-
collection, page 138.)

labor expenses have perhaps the most significant While keeping down the costs of materials—
effect on costs.

In communities with comprehensive curbside
collection programs, collection costs account for the
largest portion of total operating and maintenance
costs. See Chart 8.4. Labor costs in turn account
for most of the costs of collection. One industry
report found that 69 percent of the total outlay for
residential collection consists of labor costs.16 Chart
8.5 shows labor costs as a portion of operating and
maintenance costs for those communities for which
this information is available. Hourly wages are
often higher in large cities and their suburbs than
in rural communities, or in cities in the South or
Midwest. Higher wages can lead to higher
collection costs. For example, Philadelphia pays its
workers $9.50 per hour; labor costs make up more
than 90 percent of its $173 per ton cost for
municipal curbside collection of recyclable.s In
contrast, Austin pays its workers $7 per hour; labor
costs make up less than 60 percent of its $98 per
ton collection cost. Three workers operate each
recycling collection vehicle in Philadelphia, while
two operate the vehicles in Austin.

recovery is an- important goal, providing jobs is
important to communities as well. Recycling and
composting programs employ people in a variety
of capacities in both the private and public sectors.
For example, processing centers that handle
between 2 and 450 tons of recyclables per day
employ between 2 and 102 workers--6 to 195
workers per ton-per-day processed. (See Table
8.17.) In recycling, the largest opportunity for job
creation is actually in the remanufacturing field,
which offers high-paying jobs. Materials recovery
also provides employment for low-skilled,
handicapped, and prison workers. (See Table 8.18.)

Reducing Program Costs
Whatever program design a community selects,

there are ways to make recycling and composting
more successful and cost-effective. By studying and
comparing the costs incurred by our 30
communities, we have found that communities can
reduce their overall materials recovery costs by
   negotiating favorable conditions in contract

arrangements,
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Table 8.18
Communities Providing Employment Opportunities for

Low-Skilled, Handicapped, or Prison Workers

Community Non-traditional Labor

Austin, TX ACCO Waste Paper Processing Center employs 20 developmentally disabled people to hand sort
glass. Prison inmates remove leaves from plastic bags at the composting site.

Boulder, CO Eco-Cycle employs five developmentally disabled people to sort recyclables.

La Crescent, MN The Houston County Processing Center employs three handicapped people to process recyclables.

Lafayette, LA In addition to paid employees, some prison laborers are used to separate recyclables.

Monroe, WI Disabled workers from a local shelter are employed for approximately 8 months out of the year at or
below minimum wage to sort recyclables.

Newark, NJ Several state prison inmates work at the composting site. The City also contracts with the Occupa
tional Center (OC) to service one third of the City with curbside collection. The OC is a community-
based nonprofit organization that trains and educates handicapped individuals.

Seattle, WA The City contracts with Seadrunar Recycling, a nonprofit organization committed to drug rehabilitation
of juveniles and adults, for weekly pick-up of waste paper at Municipal offices.

Sonoma County, CA Garbage Reincarnation uses volunteers from local schools, court-referral programs, and mentally
disabled to sort and prepare materials for market.

West Linn, OR Inmates from correctional facilities occasionally work at the drop-off center.

● utilizing drop-off programs in rural areas where system (rather than viewing them as add-on
curbside prorams may not be cost-effective, or
to supplement curbside programs,

  maximizing the public’s participation and the
amount of tonnage recovered,

  reducing the distance and time traveling to
materials recovery processing centers or markets,

  utilizing collection vehicles with appropriate
capacities to avoid frequent unloading,

  collecting source-separated yard waste for
composting,

  taking advantage of private sector or regional
processing facilities,

  sorting material en route to increase the quality
of material, reduce processing costs, and
minimize material rejected,

   integrating materials recovery programs and
systems into the existing solid waste management

systems),
  utilizing appropriately designed co-collection

systems, and
  making use of existing equipment.

Contracted Programs
As discussed earlier, a little less than one-third

of the communities studied contract out for
collection and/or processing services. The
following strategies have proven effective in
reducing costs and maximizing recovery levels in
contracted situations

  making use of competitive bids,
  including locally-based organizations and

entreprenuers in the bidding process,
● retaining some portion of materials revenues,
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   encouraging haulers to increase the amount of
materials collected (e.g., by basing a contract on
per ton fees), and

   negotiating refuse collection and disposal con-
tracts that provide discounts for reduced refuse
volume due to recycling or source reduction.

Competitive Bids

Communities can ensure lower contract fees
through competitive bidding. Seattle has been able
to maintain low recycling collection costs ($47 per
ton in 1990) due to a 5-year contract obtained
through a competitive bidding process.17 Moreover,
because the contracts are based on tonnage
recovered, the haulers are provided with a strong
incentive to maximize the material they collect.
Newark’s low per ton collection cost for yard
waste--less than $10--is due in part to competitive
bidding for yard waste collection. Philadelphia is
framing a competitive bid structure that will enable
both private companies and the municipal
collection crew’s union and management to
participate in the bidding process.

Nonprofit Organizations

Six of the 30 communities contract with
nonprofit recycling organizations for some aspect
of their recycling collection or processing. Because
nonprofit groups do not operate with a profit
margin, communities that contract with such
groups may incur lower costs than they would with
for-profit companies. Nonprofit organizations
typically provide services that extend beyond
collection and processing. For example, many
engage in extensive recycling and source reduction
education programs.

Nonprofit groups in Berkeley provide cost-
effective recycling services. In 1990 the City of
Berkeley paid the Ecology Center the equivalent of
$67 for every ton it collected and processed under
its curbside recycling contract, and paid the
Community Conservation Center, Inc. (CCC) $10
per ton recycled to operate the Berkeley Buy Back
Center. The City also supports the activities of
these organizations by providing them equipment
and land.18

Boulder has one of the lowest processing costs
among our 30 communities—$5 per ton. It
contracts with Eco-Cycle, a local nonprofit
organization, to provide this service. The City
contracts with a private hauler to collect recyclables,
but stipulates in the contract that the hauler must
bring the materials it collects to Eco-Cycle for
processing. The revenues from materials sales are
then split between the two groups. Eco-Cycle
keeps its costs down by using retrofitted
equipment, and by assigning prison and
community service laborers to certain processing
tasks. Both Eco-Cycle (Boulder) and the Ecology
Center (Berkeley) lead extensive educational
programs in their cities.

Revenue Sharing

Communities can reduce the net costs of
materials recovery by writing revenue-sharing
agreements into recycling contracts. For instance,
Urban Ore, a for-profit salvage/reuse drop-off
operation in Berkeley, is required through a license
agreement to pay the City 10 percent of its monthly
gross revenues.l9 The contract fee paid to
Berkeley’s nonprofit curbside collection provider,
the Ecology Center, is tied to the door price of
newspaper, and is designed to cover the difference
between the program’s cost and the revenues
earned from the materials sold. The City of
Naperville receives 50 percent of the profit realized
by the contractor. (In 1990 no profit was earned.)
Columbia receives 50 percent of the average
monthly price for aluminum and glass based on
figures published in Recycling Times, and 70 percent
of the indexed price from the Paper Stock Report for
corrugated cardboard. (In addition, the City pays
the processor a $15 per ton processing fee for
newspaper.) Dakota County and Montgomery
County receive some revenue from the sale of
materials even though they contract with private
firms to operate and maintain their processing
facilities. The private operator of the facility in
Montgomery County receives 25 percent of gross
revenue, and the County receives 75 percent. Also,
as an incentive to use local markets, the operators
are responsible for 25 percent of the cost of
transporting processed materials to market.

Cities can not only lower recycling costs through
    revenue-sharing agreements, but they can also help
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ensure profitable or break-even contract
arrangements for private haulers in light of highly
variable market conditions. Seattle’s new recycling
contract stipulates that the City will share all market
risk with its contractors. If prices for recyclables
rise above predetermined levels, the City will receive
all of the extra revenue in the form of reduced per
ton payments. If prices fall, the City will cover all
of the loss through higher per ton payments.

Retaining Flexibility to Reduce Refuse
Costs in Refuse Contracts

Cities can retain the flexibility to shift resources
between materials recovery programs and refuse
collection through proper negotiating of refuse and
recycling contracts. For example, when Naperville
signed its last 5-year refuse collection contract, it
was just beginning a pilot curbside program. A
clause in the contract stipulated that after 1 year,
the hauler, the recycling center, and the City would
negotiate a rebate for the City from the hauler
based on the volume of material diverted from the
landfill by the recycling center. AS a result of this
clause, the City’s refuse hauler gave Naperville a
diversion credit of $35 for each ton of materials
recycled in 1990. This credit was based on avoided
tipping fees, trips to the landfill saved, and
collection time saved. The value of the latter two
was calculated by estimating the reduction in labor
and vehicle costs. (Listed recycling costs for
Naperville do not include this $35 per ton diversion
credit.) Naperville further reduced its refuse
collection costs in 1990 by eliminating one of its
two weekly refuse collection days, and instead
providing weekly collection of refuse, recyclables,
and yard waste. In 1991 the City paid 20 percent
less to collect and dispose of refuse.

Newark has requested bids for a new recycling
collection contract in one-third of the City. It
prefers that the future contractor pick up both
recyclable and refuse from these zones so that
collection infrastructure and equipment can be
shared between these two functions.

Reducing Costs in Publicly-run
Programs

Over one-third of the communities studied
provide municipal pick-up of recyclables and/or
yard waste. The following techniques have proven
helpful in keeping down the costs of such
programs. Some of these techniques may be
applicable to privately operated programs as well.

Maximizing Participation and Tonnage
Recovered

Communities that target a wide range of
materials for collection (particularly items that
comprise a significant percentage of the waste
stream, such as residential mixed paper and yard
waste), and secure the participation of all waste
generators in collection programs, are able to reach
waste recovery rates of 40 percent and above. (See
Chapter 5.) Similarly, communities that maximize .
the amount of material collected, often have low
per ton recycling and composting costs. A truck
must travel the same route length regardless of
how many residents participate in the program.
Recycling collection systems become most cost-
effective when the amount of material collected at
each stop is maximized.

Chart 8.6 compares per ton curbside collection
costs for recyclables to pounds recycled per week
per household served. Although at first glance
there may appear to be no direct correlation, note
that six of the nine communities with costs above
$80 per ton—Austin, Newark, West Palm Beach,
Providence, La Crescent, and Philadelphia-are
among those that recover the lowest amount of
recyclables per household-all less than 6 pounds per
week. In contrast, six of the eleven programs with
costs lower than $80 per ton—Perkasie, Seattle,
Naperville, Fennimore, Berlin Township, and
Boulder-are recycling more than 6 pounds per
week.

Austin collects relatively few materials at
curbside: newspaper, corrugated cardboard, glass,
aluminum, and- ferrous cans. West Palm Beach,
Providence, and Philadelphia collect only
newspaper and food and beverage containers.
These four communities are among those with the
highest per ton costs. In comparison, Seattle,
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Chart 8.7 presents similar
information for yard waste
collection. The three programs
collecting the most yard waste per
household have the lowest per ton
costs. Berlin Township and West
Palm Beach collect more than 11
pounds per household per week at
curbside and have inexpensive
collection programs ($7 and $37 per
ton, respectively). On the other
hand, Lafayette, Monroe,
Fennimore, Naperville, and Takoma
Park collected less than 11 pounds
of yard waste per household per
week and have much higher costs.

The City of Austin attributes its
low per ton costs to limited yard
waste service by a few of its
haulers (who collect bagged leaves
in their refuse packer trucks during
portions of their refuse collection
routes) and to the shorter distance
haulers have to travel to unload
yard waste as compared to refuse
or recyclables. If only a few
materials are collected, the costs of
the existing waste handling system
may not be greatly impacted. As
communities collect more, they
incur additional costs to collect and
process recyclables and yard waste
above the costs incurred for their

Naperville, Fennimore, and Berlin Township collect      traditional refuse collection and handling systems.
many types of low- and high-grade paper in
addition to food and beverage containers.
Naperville also collects scrap metal, clean
polystyrene containers, and LDPE 6-pack plastic
rings. Fennimore and Berlin Township collect all
types of PET and HDPE containers.

Because participation rates play a role in
increasing recovery levels, they also affect per ton
collection costs. Seattle, Fennimore, Berlin
Township, and Perkasie, with participation rates of
83 percent, 100 percent, 97 percent, and 100 percent,
respectively, all have low per ton recycling
collection costs. On the other hand, Austin,
Providence, and La Crescent have higher collection
costs and participation rates of 40 percent, 74
percent, and 74 percent respectively.

The more materials communities collect, the more
these additional costs can be offset by reduced costs
of managing solid waste destined for disposal, and
the more costs per ton will decrease. Nevertheless,
Austin’s and Lincoln’s low costs indicate that while
the amount collected per household per week may
have some correlation to cost per ton, other factors
are at play (such as labor costs and set-out and
collection method).

Unloading Frequency and Distance to
Processing Facilities

Table 8.19 lists curbside collection cost, number
of crew members per collection vehicle, number of
times the truck must unload per day, truck type
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Chart 8.7. Tard waste O&M curbside collection costs and pounds collected per household. Pounds per household per week was calculated on a 52 week year even for cities with seasonal collection.

and capacity, and distance to the processing center
I

increase collection efficiency, thus reducing costs.
or transfer station--all of which impact curbside Factors affecting unloading frequency include the
collection efficiency.

The distance to the processing center or transfer
station and the number of times a truck must
unload appear to have the most substantial impact
on curbside collection costs of these variables.
Traveling time costs a city money in labor expenses,
fuel fees, and truck maintenance. In contrast to
driving a collection route to pick up materials,
traveling to unload materials is unproductive time
and can be considered an add-on cost.

Depending on the collection route, Newark’s
collection vehicles must travel up to 20 miles to
unload recyclable materials; furthermore, the trucks
must unload three to four times a day. Newark
incurred a curbside collection O&M cost of $140 per
ton in 1989. La Crescent incurs a curbside
collection cost of $111 per ton; haulers must travel
between 10 to 40 miles to the County processing
center, and the trucks unload
twice per day. In Providence,
where the curbside collection
O&M costs are $105 per ton,
haulers must drive at least 15
miles one to two times per day to
unload recyclables at the State
processing center. In contrast,
Fennimore has a low curbside
collection O&M cost of $39 per
ton; although the service provider
has to unload about six times a
day, he travels only 1 mile to the
City processing center. Perkasie’s
per ton collection O&M costs are
about $50. Its trucks travel less
than a mile to deliver aluminum,
steel, and newspapers; 10 miles to
deliver plastic; and 15 miles to
deliver corrugated cardboard.
(While Perkasie’s trucks may
travel a number of miles to
deliver its paper, they do not do
this every day. Unlike in the
other communities mentioned
above, Perkasie delivers materials
directly to markets, not to a
processing facility.)

Reducing the number of times
vehicles must unload can also

capacity of collection vehicles, the density of
materials collected, and whether or not materials
can be compacted en route.

Some communities are using compactor trucks
to collect recyclables, especially waste paper.
Compacting material increases truck tonnage
capacity and reduces the unloading frequency; this
in turn improves collection efficiency, which
reduces costs. The fact that Perkasie, Boulder, and
Upper Township compact significant portions of
their recyclables may contribute to their relatively
low recycling collection costs. Perkasie collects
mixed waste paper and corrugated cardboard in
two different packer trucks, and incurs collection
costs of about $50 per ton. Boulder and Upper
Township similarly collect paper in separate packer
trucks; their collection costs are $51 per ton and $71
per ton, respectively. Columbia uses a packer truck— .



Table 8.19. Factors affecting collection of efficiency and costs. Community: Fennimore, WI, Monroe, WI, Boulder, CO, Seattle, WA, Perkasie, PA, Berlin Township, NJ, Berkeley, CA, Upper Township, NJ, N
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to collect old corrugated cardboard; its collection  developed the system.21 (Before investing in a
costs are $49 per tin.

Since plastic wastes are a low-density material,
collecting them can reduce efficiency. To meet this
challenge, several communities such as Monroe20

and areas of Portland are using plastics compactors
on their collection vehicles. The hauler providing
collection service in West Linn, which began
plastics collection in 1991, uses an on-board
compactor. An alternative to the plastic compactor
is the on-board plastic grinder, which combines
different resins en route; the resins are later
separated through a flotation process. This method
is being used in Ann Arbor, Michigan, and is being
tested by waste haulers in Portland in conjunction
with Partek Inc. in Vancouver, Washington, which

plastics grinder, communities should ensure that
ground plastic meets the specifications of targeted
markets.) In communities that target a wide range
of materials for collection, including plastics--Berlin
Township, Fennimore, Monroe, Naperville, and
Upper Township-per ton collection costs remain
below $80 per ton.

While seven of our 30 communities have bottle
bills in effect in their areas, curbside collection costs
are available only for two of these Berkeley ($67
per ton including processing) and Columbia ($49
per ton)--both in the moderate range. Collection
costs in these bottle bill communities might be low
as a result of avoiding the collection of high-volume
beverage containers.
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Yard Waste Composting Programs
Yard waste collection costs vary widely among

our 30 communities, but tend to be lower than
recycling collection costs. See Tables 8.4 and 8.6.
Yard waste is more homogeneous than the various
types of recyclables; it can be compacted; and it can
be collected in one vehicle. Thus, yard waste
collection systems can be very efficient. In
addition, a number of our case-study communities
have avoided investments in equipment for
collecting yard waste by using existing collection
vehicles for this purpose. By targeting yard waste
for collection, cities can reduce total per ton
materials recovery costs.

Several communities collect yard waste with
low operating costs. Berlin Township, for example,
collects bagged leaves and grass clippings weekly
year-round with dump trucks, and loose leaves in
the fall with a specially designed scoop. Its average
O&M collection costs in 1990 were $7 per ton.22 In
Lincoln Park, bagged leaves and grass clippings are
picked up twice a month in the spring and fall with
packer trucks. Loose leaves are picked up as
needed in the fall with a vacuum pulled by a dump
truck. In addition, 40 percent of the yard waste
collected in 1990 was collected through the drop-
off site. The Township’s O&M cost for yard waste
collection that year averaged $16 per ton. The City
of Newark contracts with three private haulers to
collect leaves, grass clippings, brush, and Christmas
trees at curbside weekly from October through
January. Haulers use packers and dump trucks.
The City's cost is $10 per ton. In Lincoln, the City
incurred $14 per ton in yard waste O&M collection
costs. Private haulers under contract with the City
collect leaves, grass clippings, and brush using
packer trucks. These materials are set out in 90-
gallon toters weekly July through November. Two
of the three contracted haulers chose to replace one
of their two weekly refuse collection days with yard
waste collection, and charged the City only $8 per
ton of material collected. (If participation in this
voluntary program had been mandatory, this fee
probably would have covered costs; however,
because the program was voluntary and
participation low, the City provided the haulers
additional re imbursement  based on a
nonparticipation formula.) These two haulers
determined they could offer yard waste collection
service to residential households for $2.70 per

month, which is equivalent to the cost of adding
a second weekly refuse collection day.

Upper Township and West Palm Beach also
have relatively inexpensive yard waste collection
programs, at $49 per ton and $37 per ton,
respectively, for O&M costs. Both towns collect
yard waste year-round using two-person crews
with compactor trucks. Takoma Park’s program is
more expensive, with average O&M costs of $76
per ton in 1990. It collects yard waste year-round,
but uses three- to five-person crews. Seattle,
Naperville, and Lafayette contract with private
haulers for yard waste collection. Lafayette’s
contract is based on a per household fee and
Seattle’s on a per ton fee. Naperville pays its
hauler the equivalent of $111 per ton for weekly
collection of grass clippings and other garden
trimmings, April through December. The City
undertakes fall leaf collection and brush collection.
The following year, the City established a new yard
waste collection system in which residents were
charged directly per bag of yard waste set out.

Composting costs, like processing costs for
recyclables, are highly influenced by the technology
utilized, the amount of material composted by the
facility, and the number and wages of employees.
Many communities are avoiding composting costs
by relying on county or private facilities that charge
minimal or no tipping fees. For those that are
composting their yard waste at local facilities,
composting operating costs range from $2 per ton
in Berlin Township to $89 per ton in Philadelphia,
with most costs in the $15 to $30 range. Capital
costs per ton-per-day composted are relatively
inexpensive, ranging from virtually $0 in Fennimore
to $54,660 in Austin. At Austin’s site, a front-end
loader mixes yard waste with sewage sludge; the
combined material is turned with a windrow turner
twice a week, and after several months of
composting and curing, is screened. On the other
hand, the only equipment Fennimore uses is a 1975
front-end loader to turn windrows.

Communities can substantially reduce both
collection and processing costs by promoting
backyard composting of organic materials and
leaving grass clippings on lawns. (See Chapter 3
for a description of backyard composting
programs.)
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Outside Processing and
composting Facilities

Local communities can avoid and/or reduce
capital and operating costs by sending recyclables
and yard waste to processing facilities owned by
County or State agencies, or by private firms.
(Regional facilities benefit from economies of scale,
and the overall operating expenses of such facilities
are frequently cheaper than those of municipally
scaled facilities. In many instances, total capital
costs of regional facilities are higher.) While
municipalities typically pay low or no tipping fees
to use such facilities, drawbacks include additional

transportation costs, little control over the types of
materials accepted, and little control over where
materials are marketed.

Clearly, if municipalities take advantage of
other publicly operated facilities, the costs of these
facilities may still be borne by the taxpayer.
County and state operations may be funded
through such sources as taxes, bond issues, landfill
surcharges, and, of course, materials revenues.
Private sector recovery enterprises, on the other
hand, operate as businesses and cover their costs
through the fees they charge and the materials
revenues they receive. (If private recycling
processors or composers do not charge local,
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$42 a ton in 1991. The City's contracted processor cites the labor-intensive nature of sorting recyclables as the primary reason for the increase in costs. On top of this, the processor charges $6 a t
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1

county, or state governments for handling
materials, these operators’ costs are typically being
covered by materials revenues, not by the
taxpayer.)

Providence, La Crescent, West Palm Beach,
Austin, San Francisco, Berlin Township, Upper
Township, Takoma Park, Newark, and Columbia
all avoid the costs of processing recyclables. The
State of Rhode Island pays for processing of
Providence’s recyclables. The counties in which La
Crescent, Berlin Township, Upper Township,
Takoma Park, and West Palm Beach are located
own and operate processing facilities, and do not
charge a tipping fee.23

In Austin, San Francisco, Newark, and
Columbia, processing facilities are privately owned
and do not charge a tipping fee. The City of
Newark actually received $12 for each ton it
delivered to the private processing facility during
the base year of study. Relying on private
companies for processing recyclables has kept
processing costs low in Boulder, Lincoln, and
Philadelphia. Their processing costs are $5, $15,
and $8 per ton, respectively.24

Composting, too, is often undertaken by the
private sector or county agencies. Private facilities
often charge tipping fees, but by using these
facilities communities can avoid incurring capital
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costs for equipment and be relieved of operating
and marketing responsibilities.

Takoma Park, Upper Township, and West Palm
Beach use County composting facilities that charge
no tipping fees for a large portion of their yard
wastes. While Takoma Park composts the leaves it
collects during the fall at a City site and Upper
Township incurs costs for brush recovery, the use
of County facilities keeps O&M and capital costs
low in both these municipalities.

Dakota County avoided capital investments in
composting equipment by contracting with a
private company to operate two County-owned
composting sites. The operator owns all the
equipment. In 1990 composting fees were relatively
low at $33 per ton.

Berkeley and Seattle also use private
composting facilities. Berkeley pays $24.75 per ton
of yard waste delivered, and Seattle pays $5.47 per
ton for the first 24,000 tons delivered and $18 per
ton for any tonnage above that.

As Tables 8.1,8.2, and 8.7 indicate, the capital
cost of the typical composting facility is relatively
low, and communities may find it more cost-
effective (particularly when considering
transportation costs) to operate their own facility
rather than pay tipping fees at private sites. Berlin
Township, for instance, is applying to a local
commission for the right to compost grass clippings
and brush on a local site, so as to avoid the $7 per
cubic yard tipping fee that it is currently incurring.

Integrating Materials Recovery Into Solid
Waste Systems

When implementing materials recovery
programs, cities generally incur additional capital
and operating expenses. These additional costs can
be offset by reduced costs of managing solid waste
destined for disposal. While some additional
expenses cannot be avoided, communities can
reduce such costs by shifting staff and equipment
away from refuse collection to materials recovery.
Materials recovery programs serve as substitutes for
refuse collection and disposal systems not
additional programs. Berlin Township, for
example, has one of the least expensive curbside
recovery programs in our study and utilizes the
same staff and much of the same equipment for

refuse and recycling activities. Rather than adding
a whole new collection system, some communities,
such as Perkasie, Naperville, and Takoma Park,
have replaced one of their two weekly refuse
collection days with recyclable and/or yard waste
collection. Takoma Park reorganized its Sanitation
Division at the beginning of its curbside program
to avoid hiring additional personnel to collect
recyclables. The City reduced the number of trucks
collecting refuse and converted one of its three-
person crews to a recycling crew. After reaching
a 36 percent recovery rate in 1990, Takoma Park
reduced refuse collection from two days a week to
one day in 1991, and split sanitation crews evenly
between recycling and refuse collection.

Many communities in our study have avoided
new equipment purchases by using pre-existing or
shared equipment. In Berkeley, Berlin Township,
Fennimore, Columbia, Lincoln, and Monroe,
equipment used for collecting refuse or other public
works functions (such as front-end loaders and
dump trucks) are also used for collection of
recyclables and yard waste, and in several cases for
processing these materials as well. Table 8.20 lists
equipment that communities use for recycling and/
or composting that was owned before the initiation
of the program.25 Much of this equipment
continues to serve several functions, with recycling
and composting accounting for a small percentage
of the time they are in operation.

Co-collection systems present another way to
more fully integrate recycling into solid waste
management. (See side bar “Co-collecting
Recyclables and Mixed Waste; page 138.)

Refuse and Materials
Recovery Costs

While there is certainly variation in the cost-
effectiveness of different materials recovery
programs and much room for such programs to
lower costs and increase efficiency, the operating
cost of materials recovery is less than for refuse
collection and disposal in most of our 30
communities for which this information is available.

Chart 8.8 compares materials recovery O&M
collection and processing costs to refuse collection
and disposal costs. For most of the communities,
refuse collection and disposal costs are significantly



Berkeley uses a packer truck, which predates the program, for yard waste collection. For collection, a loader is used 5% for recycling and 95 percent for DPW use; a 1-ton dump truck is used 20 percent

Four front-end loaders are used six percent of the time and 20 trucks are used six percent of the time for mulching. The remainder of the time, the equipment is used by the DPW. A converted Chevy fire

A front-end loader is used for compost 40 percent of the time; the rest of the time it is used by the DPW. A fron-ent loader is used for composting 10 percent of the time. The rest of the time, the lo

A dump truck is used for composting and street maintenance. Two vacuum sweepers are used for yard waste collection 20 percent of the time; the rest of the time they are used by the DPW. A 31-cubic-yar

Note: "percent of the time" refers to the proportion of time the equipment is in use.

A chipper is used for composting 10 percent of the time and the rest of the time by the DPW. A dump truck is used for yard waste collection 10 percent of the time (the rest of the time it is used by t

Table 8.20
Shared, Pre-existing, and Retrofitted Equipment

Berkeley, CA

Berlin Township, NJ

Boulder, CO

Bowdoinham, ME

Columbia, MO

Dakota County, MN

Fennimore, WI

La Crescent, MN

Lincoln, NE

Lincoln Park, NJ

Mecklenburg Co, NC

Monroe, WI

Naperville, IL

Newark, NJ

Takoma Park, MD

UPPer Township, NJ

Wapakoneta, OH

West Linn, OR

West Palm Beach, FL
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Chart 8.8. Net O&M cost for mateials recovery collection and processing versus refuse collection and disposal. Notes: Some communities are missing from the chart because either their refuse collection

higher than the costs for recovery of recyclables and
compostables, especially in areas where tipping fees
are high, such as Lincoln Park, Upper Township,
and West Palm Beach, where 1990 per ton tipping
fees were $119, $89, and $84, respectively. In the
few areas where costs were lower for refuse
collection and disposal than for the materials
recovery program, tipping fees were generally quite
low--$14 per ton in Providence (1990), $10 per ton
in Austin (1989), free for 3 months in 1990 and $32
per ton the remainder of the year in Fennimore,
$15 per ton in Monroe (1989). Worth noting is
Monroe’s calculated savings of $154,000 per year
through the 15-year life extension of its landfill due
to recycling as well as waste compaction at the
landfill.

In Berlin Township, the collection cost for
materials recovery is the same as for refuse
collection and disposal, but the Township has to
pay to market its waste paper ($10 for every ton

recycled). Thus, the cost savings are really in the
avoided tipping fee, which was $65 per ton in 1990.

When the Report on Future Expansion of the City
of Philadelphia Recycling Curbside Collections was
issued in July 1991, Philadelphia’s per ton cost for
recycling was beginning to decrease, approaching
that for refuse collection and disposal. The total
cost for recycling was $134 per ton in the northeast
section of the City and $201 per ton in the
northwest section. Refuse collection costs were
$134 per ton and were projected to increase to $137
in FY 1992. Since July 1991, the cost of recycling
has dropped further and come within range of the
cost of collecting refuse, spurring a decision to
expand curbside collection into a new section of the
City. The realization that recycling can be cost-
effective compared to refuse collection and disposal,
has also led Philadelphia to research methods of
increasing its recycling program’s efficiency.
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Conclusion
This chapter has examined the major factors

that determine how much a community will have
to spend to recover its waste. While there is much
variation in the cost of materials recovery,
communities cart lower the cost of their recycling
programs, and consequently their solid waste
systems, by improving the efficiency and design of
these programs. While in most cases cities incur
additional capital and operating expenses when
implementing materials recovery, as the tonnage
recovered increases, materials recovery no longer
operates as an add-on program but rather can begin
to replace a city’s refuse collection and disposal

I infrastructure. Improved market conditions for
recyclables, resulting from increased demand for
recycled goods, will also serve to lower net
materials recovery costs. Yet, materials recovery
programs do not have to pay for themselves.
Eliminating refuse collection and disposal costs are
driving the cost-effectiveness of recycling and
composting programs. Where disposal costs
remain low, collecting and processing recyclables
alone may not be cost-effective. Waste prevention
initiatives, yard waste composting, and attracting
local manufacturers to use collected scrap may help
improve the cost-effectiveness of overall recovery
programs.

Notes
lThis chapter does not provide a comprehensive assessment of the costs of other solid waste systems, nor does it
detail all the monetary, environmental, and social benefits associated with materials recovery.
2Per ton costs were calculated by dividing annualized capital costs by the annual tonnage recovered that the costs
cover. Collection equipment was annualized over a 7-year period, while processing equipment was annualized over
a 10-year period. Financing rates and actual pay-back periods were utilized only for those few communities incurring
such fees. In Austin, Eager Beaver truck and trailers were financed with a 5-year loan at 10.67% In Lincoln Park,
roll-off truck was amortized over 5 years at a 6% interest rate; equipment  for Philadelphia was amortized over 5 years
at an 8.5% interest rate.
3In most cases, data represent communities’ actual recycling and composting expenses; in a few instances, communities
provided estimates of the percentage of their public works budget devoted to recycling and composting activities.
4In Table 8.11 per ton revenue represents the total revenue received by a community from the sale of recyclable and
compostable materials divided by the total tonnage of materials recovered.
5Lincoln Park’s capital investment is lower than Fennimore’s, but its costs only cover a chipper for Christmas trees.
6Costs show in Chart 8.1 for West Linn represent drop-off program costs only, since curbside collection is carried
out by the private sector.
7Due to inadequate information, the costs for private collection are not evaluated here. These costs are incurred directly
by residents, and in most cases, are covered by refuse collection fees.
8Curbside recycling bins  comprise  a large percentage of Lafayette’s capital costs. Many communities with contracted
service do not incur the cost of bins. This cost may become less significant as the program recovers more material.
9This excludes the cost and tonnage of the City’s publicly sponsored but privately collected food waste recovery program,
which, at $67 per ton, would lower O&M recycling costs to $158 per ton and total costs to $242 per ton. Both recycling
totals exclude an unknown amount of administrative expenses incurred by the Department of Sanitation.
10Seattle recently renegotiated its contract. In 1993 Waste Management will receive $78 per ton and Rabanco will
receive $84 for the collection and processing of recyclable materials. These amounts will be adjusted in accordance
with changes in the market price for recyclables. The City anticipates that with predicted improvements in paper
markets, the actual per ton cost for recycling will be $71 to $72.
11 Wapakoneta, Peterborough, and Lincoln Park have drop-off programs. The Borough of Lincoln Park collects newspaper
at curbside, and Peterborough has limited private sector curbside service.
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12Lafayette’s low cost of $39 per ton does not represent actual program costs. The Recycling Foundation a nonprofit
organization formed by two owners of a local bottling plant, renegotiated its contract with the City the following
year and its contract fee tripled.
l3The average cost to collect and process recyclables in Rhode Island is estimated at $126 per ton; disposal of residue
cost $44 per ton; and lost revenue due to broken glass is estimated at $30 per ton in 1991. For every ton of glass
collected for recycling that is actually landfilled, Rhode Island loses $200. Janet Keller, "The nitty-gritty of glass recycling:
Reducing glass breakage in collection and processing,” Resoure Recycling, February 1992, 46-55.
14Ibid.
15According to the Assistant Commissioner of Transportation in New York City, a City that uses glassphalt in paving
projects, glassphalt replaces a maximum of 10 percent of the total crushed aggregate added to paving material, and
virgin-material-based aggregate is valued at only $10 to $12 per ton. Clear cullet price is for the East Coast. Recycling
Today, Municipal Edition, February 1992; and Assistant Commissioner Most, New York Department of Transportation,
New York City, personal communication, May 1992.
16’’Privatizing Municipal Waste Services: Saving Dollars and Making Sense,” National Solid Waste Management
Association, Washington, DC, undated.
17See footnote 10.
l8In 1992 Berkeley negotiated a 7-year, $9.7 million contract with the Ecology Center for the provision of curbside
recycling services to the City.
19 While this arrangement benefits the City of Berkeley, it has not always benefited Urban Ore, which has found that
surrendering 10 percent of gross revenues may cause a net loss, especially when gross costs approach gross revenues.
A fairer arrangement might be based on a percentage of net revenues.
20Monroe purchased a compartmentalized vehicle with an on-board compactor in October 1991.
21 ’’Portland Puts Plastic Grinders On Trucks: Recycling Today, June 1991.
22 Berlin Township does not weigh its yard waste. It converts volume to weight using conversion factors supplied
by the State of New Jersey Department of Environmental Protection. See Appendix C. National conversion factors
are more conservative than these New Jersey figures. Using more conservative figures (500 pounds per 1 cy of
compacted leaves) would raise Berlin’s collection costs to $9 per ton.
23 Berlin Township does have to pay private waste paper recyclers to take its waste paper. The County facility does
not handle paper. Takoma Park did not start using the Montgomery County processing facility until September 1991,
soon after it opened. This facility also does not accept waste paper. The processing costs provided for Takoma Park
in Tables 8.13 through 8.17 and in Charts 8.1 and 8.2 reflect costs in 1990, when the City paid a hauler to recycle
its commingled food and beverage containers.
24 The $8 per ton figure for Philadelphia is based on a weighted average. The City delivers its curbside recyclables
to two processing facilities. The City is charged $30 per ton at the PTRC and receives $5.08 per ton at The Forge.
25 Pre-existing equipment is excluded from capital cost figures listed in this chapter.
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